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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte secondary 
battery having a good productivity and a high capacity by shortening and the time 
required for an electrolyte filling an aging process. 

SOLUTION: In a nonaqueous electrolyte secondary battery having an electrode 
group that is wound or stacked sheet-shaped positive electrodes 1 and sheet- 
shaped negative electrodes 2 via separators 3a cavity in a battery after filling 
electrolyte is not more than 10% of a battery inside volumeand moreover density 
of the electrolyte is not less than 1.35 g/cc. Accordinglyit is possible to provide 
the nonaqueous electrolyte secondary battery which can shorten the time 
required for an electrolyte filling process and an aging processand which has 
excellent productivity and a high capacity. 



CLAIMS 



[Claim(s)] 

[Claim 1]ln a nonaqueous electrolyte secondary battery which has the electrode 
group which wound or laminated a sheet shaped anode and a sheet shaped 
negative electrode via a separatorA nonaqueous electrolyte secondary 
batterywherein an opening in a cell after electrolysis solution pouring is 10% or 
less of cell content volume and density of an electrolysis solution is not less than 
1.35g/cc. 

[Claim 2]The nonaqueous electrolyte secondary battery according to claim 1 
which viscosity contained by 4 or less cpdensity made contain a not less than 
1 .40g/cc solvent not less than 20% by a volume ratio in an electrolysis 
solutionand density used as a not less than 1.35g/cc electrolysis solution. 
[Claim 3]The nonaqueous electrolyte secondary battery according to claim 1 or 2 
whose pack density of a negative electrode mixture layer of a negative electrode 
is more than 1.5 g/cm 3 . 

[Claim 4]The nonaqueous electrolyte secondary battery according to claim 12or 3 
whose pack density of a positive electrode mixture layer of an anode is more 
than 3.3 g/cm 3 . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]About a nonaqueous electrolyte secondary batteryin more 
detailthis invention is excellent in productivityand relates to the nonaqueous 
electrolyte secondary battery of high capacity. 
[0002] 

[Description of the Prior Art]Production has expanded rapidly the nonaqueous 
electrolyte secondary battery represented by the lithium secondary battery 
recently from it being high capacity and their being high tension and high energy 



density. 

[0003]Although lithium or a lithium alloy is conventionally used as negative 
electrode active material of a nonaqueous electrolyte secondary batteryThese 
daysthe nonaqueous electrolyte secondary battery using black leaddifficulty 
graphitized carbon system materialetc. as negative electrode active material is 
put in practical useusing lithium transition metal compoundssuch as LiCo02as 
positive active material. 

[0004]ln this nonaqueous electrolyte secondary batteryafter an anode and a 
negative electrode apply and dry on a substrate the mixture content paste which 
distributed and prepared the active material to the organic solvent with an electric 
conduction auxiliary agenta binderetc. which are added if needed and provide a 
binder layerit is produced by rolling to given thickness. And wind or laminate this 
anode and negative electrode via a separatorand it is considered as an electrode 
groupAfter inserting this in a cell casethe electrolysis solution of a nonaqueous 
solvent system which used the organic solvent as the main solvent is poured 
inand it obturates with an obturation objectand by carrying out predetermined 
time agingan electrolysis solution is made to permeate the whole binder layerand 
it is changing into the state in which charge and discharge are possible. 
[0005] 

[Problem(s) to be Solved by the lnvention]By the waysince the electrode of a 
nonaqueous electrolyte secondary battery is a coating mold electrode which 
applies to a substrate the mixture content paste made into paste statedriesand 
produces an active material etc. with an organic solvent as mentioned aboveln 
order to obtain desired cell capacity at the time of charge and dischargean 
electrolysis solution fully permeates between the active material particles in a 
binder layerand all the active materials in a binder layer need to contribute to 
electrochemical reaction. 

[0006]On the other handwhen high-capacity-izing this nonaqueous electrolyte 
secondary batterywhile increasing the volume of an electrodelt is necessary to 
raise the pack density of the binder layer of the anode and negative electrode 



which are provided on a substrateto lessen the opening in a cellsuch as also 
increasing the injection rate of an electrolysis solutionas much as possibleand to 
make [ many / as possible ] the rate that a power generation element occupies to 
cell content volume. 

[0007]And when making pack density of a binder layer highas for more than 2.5 
g/cm 3 in the positive electrode mixture layercarrying out pack density in a 
negative electrode mixture layer more than 1 .0 g/cm 3 is proposed in pack density 
(JP4-345361AJP5-290848A). 

[0008] H owe verin the nonaqueous electrolyte secondary battery using the 
electrode group which enlarged volume of the electrode as mentioned above and 
made pack density high. Since the voidage in a binder layer is also small while a 
long time is needed when pouring in the predetermined amount of electrolysis 
solutions since there are few openings in a cella long time is needed also for the 
aging process after the assembly process performed in order to make an 
electrolysis solution permeate a binder layer. 

[0009]ln order to attain especially high capacity-izationwhen the opening in the 
cell after electrolysis solution pouring is lessened with 20% or less of cell content 
volumethe electrolysis solution of the specified quantity cannot be poured in at 
once at the time of electrolysis solution pouringbut it side-** from a cell case. 
Thereforeit is necessary to divide and pour pouring of an electrolysis solution into 
multiple timestaking into consideration the infiltration speed of the electrolysis 
solution to a binder layer. And in the manufacturing process of a nonaqueous 
electrolyte secondary batterysince the implantation process and the aging 
process of an electrolysis solution serve as a rate determining stepit is anxious 
for shortening these processes as much as possible in mass production. 
[0010]Thereforean object of this invention is to shorten the time which the 
electrolysis solution implantation process and the aging process at the time of 
attaining high capacity-ization as mentioned above takeand for productivity to be 
excellentand to provide the nonaqueous electrolyte secondary battery of high 
capacity. 



[0011] 

[Means for Solving the Problem]Even when this invention is made as a result of 
[ which should solve an aforementioned problem ] inquiring wholeheartedlyand 
an opening in a cell after electrolysis solution pouring is made into 10% or less of 
cell content volumeby making density of an electrolysis solution high in cc and 
not less than 1.35g /An electrolysis solution's own perviousness is raisedtime 
which an electrolysis solution implantation process and the aging process take is 
shortenedand productivity is excellentand a nonaqueous electrolyte secondary 
battery of high capacity is obtained. 
[0012] 

[Embodiment of the lnvention]When the above-mentioned density prepares a not 
less than 1.35g/cc electrolysis solution and viscosity makes the solvent of 4 or 
less cp containthe perviousness of an electrolysis solution can improve further 
and the time which an electrolysis solution implantation process and the aging 
process take can be shortened further. 

[001 3]lt is as follows when the progress which came to complete this invention is 
explained in detail. 

[0014]Firstwhen this invention person used the conventional electrolysis solution 
and the cause which an electrolysis solution implantation process and the aging 
process long-time-ize was examinedit became clear that the density of an 
electrolysis solution had influenced greatly. Namelyalthough esteretherand 
carbonate are used as a main solvent and it is prepared by dissolving 
electrolytessuch as LiPFein these mixed solvents in the conventional electrolysis 
solutionEven when high [ that density is lowand ] in about 1.20g/ccit is about 
1.30g/ccand it became clear from the lowness of this density that the infiltration 
speed of an electrolysis solution became slow. 

[0015]Thenwhen the time which pouring of an electrolysis solution takes by 
making density of an electrolysis solution higher than ccnot less than 1 .35g /and 
the former can be shortened in this invention and viscosity makes the solvent of 
4 or less cp especially contain in an electrolysis solutionlt found out that the time 



which aging takes could also be shortened substantially. 
[0016]In this inventionalthough the opening in the cell after electrolysis solution 
pouring is targeting 10% or less of cell of cell content volumeln order that this 
may obtain the nonaqueous electrolyte secondary battery of high capacitythe fill 
ration of a power generation element is made [ many / as possible ]Since the 
electrolysis solution in which an opening cannot fully permeate the binder layer of 
an electrode in a cell more than 10% at the time of pouring of an electrolysis 
solution in a certain case is temporarily stored in the gap partan opening can 
obturate immediatelybut. It is because obturation is impossible unless it comes 
out of from [ after making an electrolysis solution fully permeate over many 
hours ] since the electrolysis solution which cannot permeate a binder layer 
overflows from a cell case when the opening in a cell is lessened with 10% or 
less of cell content volumeso this invention is needed. 
[0017]ln this inventionthe capacity which cell content volume said the total 
volume formed in that inside when the opening of a cell case was 
obturatedtherefore the power generation element etc. occupy is also contained in 
this cell content volume. It can ask for the capacity of the opening in a cell as 
follows. 

[0018]** A cell is put into a measuring cylinder etc.and the solvent of known 
volume is added from on theand let volume of the portion which increased from 
the volume of the solvent be cell total volume. 

** Open a cell case within a glove box and measure volume similarly in the state 
where a solvent may permeate an inside. [Since an electrolysis solution may 
disperse in mist shape at the time of openingit is desirable to open within a 
measuring cylinderor to cool a cell before openingand to freeze an electrolysis 
solution. After making ** a measuring cylinder at this timein order for a solvent to 
also permeate the cellular small portion which exists in the inside of a cell (in 
order to prevent evaporation of a solvent) and for a solvent to be able to replace 
a cellular portionlt is desirable to give vibration with an ultrasonic cleaner etc. for 
1 hour or moreand for air bubbles to escape from the inside of a celland to make 



it come out. ] 

Let volume which subtracted the volume measured by ** from the cell total 
volume measured by **** be the capacity of the opening in a cell. Thereforein this 
inventionl 0% or less of cell content volume means that the capacity of an 
opening is 10% or less of cell content volume in the opening in a cell. 
[0019]The density to be used in this invention a not less than 1.35g/cc 
electrolysis solutionAlthough a single solvent system or a mixed solvent system 
may be sufficientsince a sacrifice fake colander is obtained and one of the 
characteristics is lostit is [ that it is hard to obtain the solvent which is satisfied 
with a single solvent of various characteristicssuch as a dielectric constant 
required for a nonaqueous electrolyte secondary batteryviscosity or the melting 
pointand the boiling point] preferred that it is a mixed solvent system. 
Thereforethe easiest means that carries out density of an electrolysis solution in 
not less than 1 .35g/cc is that density mixes not less than 1 .35g/cc of not less 
than 1 .50g/cc solvents [ not less than 1 .40g/cc of ] more preferably. In this 
inventiondensity says the density measured at 20 **. 

[0020]ln order that the viscosity of a solvent may affect the perviousness of an 
electrolysis solutionit is preferred to use the solvent of 4 or less cp of viscosity as 
the composition solvent in preparation of the above-mentioned electrolysis 
solutionand its solvent of 2 or less cp is more preferred. The above-mentioned 
viscosity says viscosity when it measures in 20 ** with an Ostwald viscometer. 
[0021 ]As a solvent which fills above densities and viscosityFor examplel 12- 
tetrafluoro ethyl-2233-tetrafluoro propyl ether (density: 1.55g [ cc ] /viscosity 
1 .27cp)23-dihydro decafluoro pentane (density: 1 .58g [ cc ] /viscosity:0.67cp)etc. 
are mentioned. 

[0022]As content in the electrolysis solution composition solvent of the above 
high-density solventsare based on other solvents which what is necessary is just 
to adjust suitablyand are mixed so that the density of an electrolysis solution may 
be set to cc in not less than 1 .35g /but. The electrolysis solution for which it has 
the density of a request in the composition solvent of an electrolysis solution 



especially generally by making the solvent of the above-mentioned high density 
into not less than 35% not less than 20% by a volume ratio can be obtained. 
Since when the characteristicssuch as a dielectric constant of a solvent itself 
[ above-mentioned ]are not the things outstanding as a composition solvent of an 
electrolysis solution needs to make the conventional electrolysis solution 
composition solvent contain to some extent90% or less of the content is 
desirable at a volume ratioand is more desirable. [ 80% or less of ] 
[0023]As a conventional electrolysis solution composition solvent which can be 
used together with the above high-density solventsFor example12- 
dimethoxyethanel 2-diethoxyethanepropylene carbonateAlthough ethylene 
carbonategamma-butyrolactonea tetrahydrofuran13-dioxolanediethylene 
carbonatedimethyl carbonateethyl methyl carbonateetc. are mentioned and these 
can also use two or more sorts simultaneouslySince the density of these solvents 
is 1.20-1 .25g/ccit is preferred to make it contain in 80% or less of range by a 
volume ratio in the composition solvent of an electrolysis solution. 
[0024]As an electrolytein preparation of an electrolysis solutionfor example 
LiCI04LiPF6LiBF4LiAsF6LiSbF6LiCF3S03LiC4F9S03LiCF 3 C02Li2C2F4(S03) 
2 LiN(CF 3 S0 2 ) 2 LiC(CF 3 S0 2 ) 3 F 2 nof ucn+iS0 3 (n>=2)LiN(RfO S0 2 ) 2 [ - here - Rf - 
fluoro alkyl group] **** is independent or two or more sorts are used. LiPFewith a 
carbon numbers of two or more organic fluoride Li saltetc. are especially 
preferred. Although the concentration in particular of the electrolyte in an 
electrolysis solution is not limitedSince safety will become good if concentration 
is made into the numerousness of 0.4 or more mol/lit is desirable0.6 or more 
mol/l is more preferredand since viscosity will become low if less than 1 .5 mol/lit 
is desirableand it is still more desirable when less than 1.0 mol/l. 
[0025]Since the density of an electrolysis solution has the tendency for the 
injection time of an electrolysis solution to become short so that it is highit is 
preferred to make it high to about 1 .55g/cc. Since the opening in a cell needs to 
increase the fill ration of a power generation element in order to attain high 
capacity-izationAlthough necessity has that it is 10% or less to cell content 



volume and 5% or less of the voidage in a cell is desirable as mentioned 
abovecarrying out by about 2% is preferred on the balance of suppressing the 
internal pressure rise in a cell. 

[0026]ln this inventionas positive active materialfor example Lithium cobalt 
oxidessuch as LiCo02Although metallic sulfidesuch as metallic oxidessuch as 
lithium nickel oxidessuch as lithium manganic acid ghostssuch as LiMn20 4 and 
LiNi02manganese dioxidevanadium pentoxideand a chromium oxidation thingor 
titanium disulfideand molybdenum disulfideis usedWhat replaced these by other 
elements in part at the base may be used. As such an 
exampleLiNio.7Coo.2aluminumo.1O2 etc. are mentionedfor example. Especially 
when the open circuit voltage at the time of charge of LiNi02UCo02and LiMn 2 0 4 
etc. uses the lithium multiple oxide in which more than 4V is shown on Li 
standard as positive active materialsince high energy density is obtainedit is 
desirable. 

[0027]An anode to the above-mentioned positive active material if neededfor 
example For exampleelectric conduction auxiliary agents and polyvinylidene 
fluoridessuch as scaly graphiteAdd binderssuch as polytetrafluoroethylenemix 
and positive electrode mixture is preparedDistribute it with a solventmake it a 
paste (a binder may be mixed with positive active material etc. after making it 
dissolve in a solvent beforehand)apply the positive electrode mixture content 
paste to the positive pole collector which consists of metallic foils etc.and it dries 
and rollslt is produced by [ of a positive pole collector ] forming a positive 
electrode mixture layer in part at least. Howeverthe manufacturing method of an 
anode is good by other methodswithout being restricted to the method of the 
above-mentioned illustration. 

[0028]ln this inventionin order to attain high capacity-izationit is preferred to carry 
out pack density of a positive electrode mixture layer more than 2.5g[/cm ] 3 but 
according to this inventionthe infiltration speed of an electrolysis solution can be 
made into the case where the opening to cell content volume is bigger than 
10%and an equivalent gradealso in such a case. And in order to. attain high 



capacity-ization morethe pack density of a positive electrode mixture 
layerAlthough more than 3.0 g/cm 3 is more preferredmore than 3.3 g/cm 3 is still 
more preferred and more than 3.5 g/cm 3 is the most preferredfrom the field of 
productivitybelow 4.5 g/cm 3 is preferred. 

[0029] Although the material used for a negative electrode is calling it negative 
electrode active material[ be / what is necessary / it can dedope and / just a dope 
and in this invention for a lithium ion ] As an example of such negative electrode 
active materialcarbon system materialssuch as black leadpyrolytic 
carboncorksglassy carbona baking body of an organic polymer compoundmeso 
carbon micro beadscarbon fiberand activated carbonare mentionedfor example. 
Even if the meso carbon micro beads calcinated above especially 2500 ** 
produce a negative electrode mixture layer with high densityits cycle 
characteristic is preferred from a good thing. Compoundssuch as an oxide which 
can carry out charge and discharge in the low voltage near an alloy or Li(s)such 
as SiSnand Inetc. can be used as negative electrode active material. 
[0030]When using a carbon system material as negative electrode active 
materialthis carbon system material has a preferred thing with the following 
characteristic. That isabout the end-to-end dimension (doo2) of the (002) fielda not 
less than 3.5A thing is preferredand 3.45A or less is 3.4A or less still more 
preferably more preferably. As for the size (Lc) of the microcrystal of c shaft 
orientationsnot less than 30A is preferredand it is not less than 250A still more 
preferably not less than 80A more preferably. And as for especially the mean 
particle diameter of the above-mentioned carbon system material 10-1 5 
micrometers is preferred 8-20 micrometersand 99.9 % of the weight or more of 
purity is preferred. 

[0031 ]A negative electrode adds the same electric conduction auxiliary 
agentbinderetc. as a case of an anode to the above-mentioned negative 
electrode active material if neededfor exampleMixprepare negative electrode 
mixturemake a solvent distribute itand it is made a paste (since it is made to 
dissolve in a solvent beforehanda binder may be mixed with negative electrode 



active material etc.)The negative electrode mixture content paste is applied to the 
negative pole collector which consists of copper foil etc.and it dries and rollsand 
is produced by [ of a negative pole collector ] forming a negative electrode 
mixture layer in part at least. Howeverthe manufacturing method of a negative 
electrode is good by other methodswithout being restricted to the method of the 
above-mentioned illustration. 

[0032]ln this inventionin order to attain high capacity-izationit is preferred to carry 
out pack density of the above-mentioned negative electrode mixture layer more 
than 1 .0 g/cm 3 but according to this invention. Since osmosis density of the 
electrolysis solution to a negative electrode mixture layer can be made 
comparable as the former even when pack density of a negative electrode 
mixture layer is carried out more than 1.0 g/cm 3 this inventionlf it applies when 
pack density of a negative electrode mixture layer is made high with more than 
1.0 g/cm 3 as mentioned aboveespecially the effect will be notably revealed. And 
in order to attain high capacity-ization morethe pack density of a negative 
electrode mixture layerAlthough more than 1.3 g/cm 3 is more preferredmore than 
1 .4 g/cm 3 is still more preferred and more than 1 .5 g/cm 3 is the most 
preferredfrom the field of productivitybelow 1.65 g/cm 3 is preferred. 
[0033]Although metallic foilssuch as aluminium foilcopper foilnickel foiland 
stainless steel foilthe thing which made those metal mesh textureetc. are used as 
the above-mentioned positive pole collector or a negative pole collectorfor 
exampleespecially as a positive pole collectoraluminium foil is suitableand 
copper foil is suitable especially as a negative pole collector. 
[0034]Especially as a separatoralthough not limitedwhat intensity comes out 
enough and can moreover hold many electrolysis solutions is preferredA 
microporous filma nonwoven fabricetc. of the product [ 10-50 micrometers / hole 
density ] made from the copolymer of 30 to 70% of product made from 
polyethylenethe product made from polypropyleneethyleneand propylene have 
such a viewpoint to preferred thickness. 
[0035] 



[Example]Belowan example is given and this invention is explained more 
concretely. Howeverthis invention is not limited only to those examples. 
[0036]Example 1 1 122-tetrafluoro ethyl-2233-tetrafluoro propyl ether 
(HCF2CF2CH20CF2CF2H)methylethyl carbonateand ethylene carbonate. The 
mixed solvent obtained by mixing by the volume ratio 7:2:1 was made to carry 
out the 1.0 mol/l dissolution of the LiPFeandin densityviscosity prepared the 
electrolysis solution of 3.6cp by cc in 1 .5g /. 

[0037]The mixture obtained apart from this by adding scaly graphite to LiNi02 as 
positive active material by the weight ratio 100:7 as an electric conduction 
auxiliary agentand mixing and the solution made to dissolve polyvinylidene 
fluoride in N-methyl pyrrolidone beforehand were mixedand the positive electrode 
mixture content paste was prepared. After passing the net of 70 meshes for this 
positive electrode mixture content paste and removing a big thingAfter having 
applied to both sides of the positive pole collector which consists of 20- 
micrometer-thick aluminium foil uniformlydrying to themforming a positive 
electrode mixture layer in them and the roller press machine cut to the prescribed 
dimension after compression moldingthe lead body was welded and the sheet 
shaped anode was produced. Thusthe pack density of the positive electrode 
mixture layer of the produced anode was 3.3 g/cm 3 . 

[0038]Nextit is a meso-carbon-micro-beads system carbon material. [(002) In 
3.37 Athe end-to-end dimension (doo2) of a field is [ the size (Lc) of the 
microcrystal of c shaft orientations ] 950AThe carbon system material with the 
characteristic of the mean particle diameter of 15 micrometers and 99.9 % of the 
weight of purity] was mixed with the solution made to dissolve polyvinylidene 
fluoride in N-methyl pyrrolidoneand the negative electrode mixture content paste 
was prepared. After passing the net of 70 meshes for this negative electrode 
mixture content paste and removing a big thingit applies uniformlyand it dries to 
both sides of the negative pole collector which consists of 10-micrometer-thick 
band-like copper foiland a negative electrode mixture layer is formed in them. 
Thenafter carrying out compression molding with the roller-press machine and 



cutting to a prescribed dimensionthe lead body was welded and the sheet 
shaped negative electrode was produced. 

Thusthe pack density of the negative electrode mixture layer of the produced 
negative electrode was 1 .5 g/cm 3 . 

[0039]After having put said sheet shaped anode on the sheet shaped above- 
mentioned negative electrode via the 25-micrometer-thick microporous 
polypropylene filmwinding spirally and considering it as the electrode group of 
spiral winding structureit inserted into the cell case with an outer diameter of 18 
mm of closed-end cylindrical shapeand the lead body of the anode and the 
negative electrode was welded. 

[0040]After it poured in said electrolysis solution into a 4-ml cell case and the 
electrolysis solution next fully permeated the separator etc.it obturated and the 
nonaqueous electrolyte secondary battery of the cartridge of structure as shown 
in the mimetic diagram of drawing 1 was produced. The voidage in the cell of this 
cell was 10% to cell content volume. 

[0041]When the cell shown in drawing 1 is explained 1 is the aforementioned 
anode and 2 is the aforementioned negative electrode. Howeverin drawing 1 in 
order to avoid complicated-izationthe charge collector used in production of the 
anode 1 or the negative electrode 2 is not illustrated. And these anodes 1 and 
negative electrodes 2 are spirally wound via the separator 3are made into the 
electrode group of spiral winding structureand are accommodated in the cell case 
5 with the above-mentioned specific electrolysis solution 4. 
[0042]The cell case 5 is a product made from stainless steel as mentioned 
aboveand the insulator 6 which consists of polypropylene is arranged at the pars 
basilaris ossis occipitalis in advance of insertion of the electrode group of the 
above-mentioned spiral winding structure. The hole as the pressure inlet 7b for 
the obturation object 7 carrying out disc-like by the product made from 
aluminumand forming the thin-walled part 7a in the center sectionand making 
inter cell pressure act on the explosion proof valve 9 around the above- 
mentioned thin-walled part 7a is provided. And the lobe 9a of the explosion proof 



valve 9 is welded to the upper surface of this thin-walled part 7aand the welded 
section 1 1 is constituted. Only the cutting plane is illustrated andas for the border 
line of cutting plane backthe graphic display is omitted so that the thin-walled part 
7a provided in the above-mentioned obturation board 7the lobe 9a of the 
explosion proof valve 9etc. may tend to carry out an understanding on a drawing. 
The twist is actually illustrated in the state where it exaggerated so that an 
understanding on a drawing may be easy also for the welded section 1 1 of the 
thin-walled part 7a of the obturation board 7and the lobe 9a of the explosion 
proof valve 9. 

[0043]as for the tag block 8a nickel plate is performed to the surface by the 
product made from rolled steel an edge part -- a collar - the shape of a hat 
which turned into ** is carried out. 
The gas exhaust 8a is established in this tag block 8. 

The explosion proof valve 9 is carrying out disc-like by the product made from 
aluminum. 

The lobe 9a which has a tip part in the power generation element side ( drawing 1 
under) is formed in the center sectionand the thin-walled part 9b is formedand as 
described abovethe undersurface of the above-mentioned lobe 9a is welded to 
the upper surface of the thin-walled part 7a of the obturation board 7and 
constitutes the welded section 1 1 . 

The insulating packing 10 is carrying out annular by the product made from 
polypropylene. 

While having been arranged in the upper part of the edge part of the obturation 
board 7and the explosion proof valve's 9 arranging in the upper part and 
insulating the obturation board 7 and the explosion proof valve 9both gap is 
closed so that an electrolysis solution may not leak from between both. 
The lead body 13 is a product made from aluminumsaid obturation board 7 and 
the anode 1 are connectedthe annular gasket 12 is a product made from 
polypropyleneand the negative electrode 2 and the pars basilaris ossis occipitalis 
of the cell case 5 are connected [ the insulator 14 is arranged in the upper part of 



the electrode group of spiral winding structureand ] by the lead body 15 made 
from nickel. This drawing 1 is typically illustratedin order to make structure of a 
cell intelligiblethe proportion of each members forming is not necessarily 
exactand the opening in a cell is not necessarily illustrated correctlyeither. 
[0044]The nonaqueous electrolyte secondary battery of the cartridge was 
produced like Example 1 except having used the electrolysis solution which 
carried out the 1.0 mol/l dissolution and prepared LiPF 6 to the mixed solvent 
which mixed comparative example 1 ethylene carbonate and ethyl methyl 
carbonate by the volume ratio 1:2. The density of the electrolysis solution used 
for the cell of this comparative example 1 was 1.3g/ccand viscosity was 5.0cp. 
[0045]About the above-mentioned Example 1 and the comparative example 1an 
electrolysis solution pouring examination and a charge and discharge test as 
shown below were done. 

[0046][Electrolysis solution pouring examination] The cell which is not obturated 
before electrolysis solution pouring with the above-mentioned composition (since 
the difference with Example 1 and the comparative example 1 is only an 
electrolysis solutionbefore this electrolysis solution pouring.) the composition with 
same Example 1 and comparative example 1 -- it is - two were prepared3 ml of 
the same electrolysis solutions as what was used by Example 1 and the 
comparative example 1 from on the cell were poured inrespectivelyand 
decompression deaeration was performed for about 10 seconds. At this timethe 
opening in the cell after obturation is 21% of cell content volume (based on the 
calculation from the voidage at the time of 4-ml pouring)and since an electrolysis 
solution will be altogether fitted in the inside of a cell caseit can be obturated as it 
is. If 1 ml of electrolysis solutions are further added to this and it is made for the 
opening in a cell to become 10% or less of cell content volumethe upper part 
within a cell case will be covered with the electrolysis solution which cannot 
permeate. The time required until this electrolysis solution permeates the inside 
of a cell gradually and will be in the state (that isan electrolyte levelbelow the 
height of the electrode group of spiral winding structure) where it can obturate 



was measured. The result is shown in Table 1 as time which pouring of an 
electrolysis solution takes. Whether it changed into the state where it can 
obturatein the above-mentioned time measurement judged by viewing. 
[0047] 
[Table 1] 

[0048]Example 1 has the substantially short time which pouring of an electrolysis 
solution takes compared with the comparative example land according to this 
inventionit turns out that an electrolysis solution implantation process can be 
shortened substantially so that clearly from the result shown in Table 1 . 
[0049][Charge and discharge test] Preparing two cells of Example 1 and the 
comparative example 1 at a timerespectivelythe cell which is one 
siderespectively did the charge and discharge test in 4.1 V-2.75V with the current 
density 1C about 1 hour after obturationmeasured the service capacity of the 1st 
charge and dischargeand made it service capacity without settlement. And after 
settling the cell of another side for three days from obturationit measured service 
capacity for the charge and discharge test as ****** on the same conditionsand 
made it service capacity with settlementrespectively. The rate over service 
capacity with settlement of service capacity without settlement to Table 2 
[(service capacity without settlement) /(service capacity with settlement) x100] 
showed. 
[0050] 
[Table 2] 

[0051]Since an electrolysis solution can permeate to the inside of the binder layer 
of an electrode in a short timeeven if the cell of Example 1 does not carry out 
prolonged settlement after obturationit will be in an usable stateso that clearly 
from the result shown in Table 2but. Since an electrolysis solution was not able 



to permeate even the inside of the binder layer of an electrode when prolonged 
settlement is not carried outsufficient service capacity was not obtained but it was 
clear without prolonged settlement the cell's of the comparative example 1 not to 
become a cell which practicality has. 
[0052] 

[Effect of the fnvention]As explained abovethe time which an electrolysis solution 
implantation process and the aging process take could be shortenedand 
productivity was excellent in this inventionand the nonaqueous electrolyte 
secondary battery of high capacity was able to be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a sectional view showing typically an example of the nonaqueous 
electrolyte secondary battery concerning this invention. 
[Description of Notations] 

1 Anode 

2 Negative electrode 

3 Separator 

4 Electrolysis solution 
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